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1^030007099 #3 ^^>: 2003/10/13 
£ t^^r ShE.31 ^nfl^l ^^^ofl ^ ^i££, aVH^l 7l^r #ofl w}o> § 

2=31*1-1- ^*Rr #7fl<2]-, ^"71 H31*l7> ti>£^l] 71^- #ofl 4V7I ^V^^iLl} 7l7fl 

3 ^Hell^l #3. ^M3* ^ ^ll°H-§- ;g ^*Rr ^7fl<4, ^-71 i5flolA-]-g- 

nT-^. O) tij-^ £X) ^Z]-^ ^"71 B^l^l i3flolA^ ^*Kf Cj^l ^ ^V7l B31*l» 
£ 5 
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«V£*fl i*}^ ^HflAi {Method of forming metal line of semiconductor device} 

<E£^ ^-£ofl ^-SS] 

100: «KE*fl 71* 102: s}Jf tiflAi 

104: afll 106; al6> 

108: ^2 ^l}*i<£^ 109: JE«*1 

110: iJfl<>H 112: SK> H <H^ 

114: #]^.%- 116: t 1 ^^ 

118: afll 3flAH]o]4io|. 120: ^2 ^ a] o] ^ nv 

£ ^£ ^A>o] aHaU-lH %°-5L, Aj-^^711^ « ^ 

Aj£ ^oH-l ^Ajf-c^*) %-l}%<£^2!\ #]^tr 7M13 j i **|.j Li 

#^^^ol ^£|71M- ^tiflAjoj ^^(dishing)S]^ ^Aj-^. o^^l^- ^ ol^ tiVjE^l 
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v 1020030007099 #^ 2003/10/13 

<io> tij-i^i] ^>o^ oiojE] (inductor)^ aflAj ^7} wfl^i!]- aflA] A>ol^ 

. o]*^ ttVn^ -.^ 7 > ^JL aflAj #71 nfl-g-ofl ^tiflA] W 7l7fl^ <g 

^(Chemical Mechanical Polishing; CMP) ^ ^} &Qr%<&^°] ^*)^ &?\)7} ^^-cf. °1 

efli (mechanical stress HI ^^r^r. ^-*] , ol^tr 7]7j]^ afi^c} ^]7> ^ 

off 4^ cl^r ^*>7fl M-El-v+cf. zl&IM-, ^ ^e]Ej ^(quality factor; Q)» <g7l ^ 
*IH*r 7i-B-^i -y-Sj-^-i- Wojo^ ^-cf. atr, ^wfl-id ^ ^-f-oj CMP ^ ^] 

a>21-bVo1 ^(erosion)^ -£-;*fl<4 ^afi^c] c]^ (dishing)S] ^ &*fl7> 

, Jf^l, ^aflAj^ C]^ ^4 ^^ 7 > ^Cf. 

<12> ^- -i-tgo] o] =-j!7> s]-^ 7l#3 Sf^l^ #^>^<a^ ^€ S3!*] #^H1 

*1» ^^>-S*) f^^<£<4^ ^ot^. jp^ i^Jl, #^<g^ol ^-^51 TIM- ^> 

^aflxjol c^sjfe ^ 1>-£^1 ^7fcq ^aflAj ^^.g. ^cf. 

<13> ^7) 7}^*\ 4^1 # ^^>7l ^r<^ 7l^r #ofl V)o\ ^e^» ^ 
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^*Rr #31 4, ^7} H^1^7l- ^£ #51*11 7]^; ^-ofl ^"71 ^^^iM} 7l7fl3 ^H3l 
5Hfr ^^olA^-g- ^^.j. ^aJ-SV^ ^-Tfl^, ^7) ^o]X\%. ^^ov^ o) «V 
^ 3^ ^Z^M ^"71 E^l^l ^ttfofl ^sflolAil- ^ ^ #7} B31*l» 1"^ 

s *HH*H ^wfl^i^- ^*Kr #31-1- 5L^-*Hr 3# ^jls. sfrfe- #5^1 #^r»fl 

<14> #7] ^ol^-g- ^olnV^. ^- 7 ] f^^oV^q. ^£7]- ^ S}"^ l c]" ; *l ^SL 

3- ^ 5U^r SisN^ 1 - SL^r SiC^ ^-g-^ ^ o] «>^^l-cf. ^7} i^olA-l-g- ^<g^- 

^ 200~450°C ^H^l 0.01-500 torr ^-£2} ^^^1^ PE-CVD(Plasma-Enhanced 

Chemical Vapor Deposition) W 0 V ^^-S. ^^1-^ ?A°) «>^3^>cf. #7l ^Kg- 
50A-1500A ^££1 -f^V^ a>^sl-cl-. 

<is> # 7 ] o]^ ^^1 ti>o_^ ^(Reactive Ion Etching)^ ^ SZ^f. 

<ie> o}^}., ^ "-si .E^-i- %v s ^ yj-^ofl nj.^. w}aJ-3i*V -*UH# a^^] ^wMS. 

ZL&IM-, Ol^^l ^AHl^ Ol 7l#^-0>0flA-l Ol ^Al^. 7 H 1t11 £ ^Ol ^« 

*1 o^flsi^ ^sq^ 3}.°^ 7 }^1 nf-g- ^Efljg. #*§^ ^ aIA*!, ^^7> 

^°11 7l#5l^ -^AHlofl 51 ^ 3* ^>qcl". o]*>o] Ajt^]^ ^o] cj-s Sf\6\] 

^^*Vcl-ZL 7l#^ nfl ; ol^ Cf^ ^ Wl-S. ^Hl ^T-flig- ^51 oljl, ZL A>oH ^30] ^o] Tfl 
*fl€ 91^. 3=3:, 5L^°\}*\ A n^lH- 27^ ^tg^ 5go} ^ ^^o. c-^cr) ^ 

sl^cf. s^^Hl^i ^^1^.4. 

<17> £ 1 ifl^l £ 6£- ^-^Sl ^ ^-3]*}- ^AHHl Ctf^ U> £ ^1 ^>o) ^tiflAj ^A^« o V^ 

* ^^*>7l ^l^H £^ltb ^£#014. 
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<is> £ i-g- %-S*>^, H^l^E-K^l^l) -f-ir ilr^rfe ^rS^l dt^>7> *§^»€ 

7l^r(100)# §wl^cf. aV£4l ^1^(100) ^Ml ^ wfl^(102)-g: ^tb^. *}-*r- «fl^d(102)£ 
Cu^", Al^ JEE^r ^-9] JE^o.^. ^^rcf. o)c>|a^ ^7] Hfl-*i(102) ^Hl >Hl 1 

^c^o|.(104)^: ^ 4U ^^^^-(104)^: S0G(Spin On Glass)^", TEOS(Tetra Ethyl 

Orthod Silicate)^", F-TE0S (Fluorine doped Tetra Ethyl Orthod Silicate)^, PSG( Phosphorus 
Silicate Glass) 1 ^, BPSGCBoro Phosphorus Silicate Glass)^- f-^-S. 4U 
^•(104)^r 3000 A -10, 000 A *f-v\)g_ cl*}*] l-(design rule)4l ^ #^<^ 

<19> *11i §^^£^(104) ^Hl ^ yfl^(102)* 7fl^-*Rr til^#(via hole)* ^£|*H=r 4U 

^7} *fll sfl^ AjZ* ^1"§-*H 4|1 

^^ev(104)* til^r** $-S#tK Hlo>^ tg^-g. Aiz^-o. C4 p g ^ C5 p g 7 ^ 

^ 0 2 7>i, N 2 7>^i ^ Ar 7}if Af-g^tf. ^30.5. ^11- 1-^, 10~400mT^ ^ , 
100~30002fH(W)^ 1500-1800WS1 t^Hi s}.oflAi 3~200sccm^ C 4 F 8 i&fe 

C 5 F 8 7>i, 5~500sccm^ 0 2 7 r i, 10~2000sccm£] N 2 100~3000sccm£] Ar 7>i# ^ 

<20> ^-71 h]o>^ je*} #^5. *flfi*M «W #^11(106)1- ^71 *)o\ 

(106)^ Cu^ ( Pt^r, Au^", Ag^-, Al^f ^ ^-o^S. ^^tfCf. 

<2i> £ 2# ^-2:*>^, «lo> #siZL(106) ^ 411 #?i^<g^-(104) ^Hl 412 #^^^^"(108) 

* 412 ^^^(l08)o.S. ^31-^ A}-§-trCf. oj]^, ^2 #^^<g^- 

(108)^ SOGCSpin On Glass)^, F-TE0S(Fluor ine doped Tetra Ethyl Orthod Silicate)^, 
C0D(carbon doped dielectric)^ SE^ *i-rr3i ^tr^K 412 
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#^^°Kl08)^r ^elE] ^EUQ)« W^l?l7l 3«H 0.5pm >g //m ^JE^l ^lsL 

<22> o]o^ f tiV^^l 7)^(100) ^Hl H 31*1 (109)* ^^Rr *fl2 J«|€("1H^1)* 3 

-^^r. -*7l 412 a]4 4^35. *>-8-*r°i 412 ^£^(108)* a l 

o\ #e^(l06)» i^l^lfe H 31*1 (109)* ^^^-4. ^l^ilS ofl* -i-^, C 4 F 8 7> i £ > 0 2 
7fi, N 2 7>i SE^ Ar 7\^% *e*S*>* ol-g-^><^ ^2 #?J ^<g^-(108)# *]z^r 

^ S3!*] (109)1- *g^th=h 4i^«Hl nj-e^ ^2 #^^^(108) ^H^l vfrx] 

n% H3I*1 ^^l#o.S A>-g-^- ^£ Sicf. 

<23> £ 3-1- ^31*1(109)7} £4* #6fl Oj-Ej- ^ o] ^ -g- |^5[f 

#3-3: °l y oM3 £^ ^z^H H31*l ^H^UlO)* ^^W. #7l ^2flo]Ai 

-§- *i<S^8r 412 #^^^"(108)^ 71313 #£7> HJL, ^ ^^l^S A>-g-^ ^ oi 
£r Si 3 N 4 ^ HL^r SiC^JLS ^^4. ^-fr^-i-* ^ 2 #?J-^^5|(108)^ 71413 <3 

°K Chemical Mechanical Polishing; CMP)^- ^ 7]413 ^Bell^4] ^sf^M nfl^-ofl o]§ ^ 
^>7l $l*r<4 ^2 #?i^^^-(108) iJH *g^€ B3!*l2l ^ofl islHAi (no)* ^^*Vcf. 
<$7] isilol^-g- ^^"V^. 200-450°C ^JE5l ^rJE, 0.01-500 torr ^^HH 
PE-CVD(Plasma-Enhanced Chemical Vapor Deposition) y 0 v ^^-^- f 1 ^}^ Wr^^r^r. ^ 

41°H-§- 50A-1500A 3JE^ ^MIS. f^W. o]bJ-^ £ai aJzj-o. hV-§-^ o] 

^-(Reactive Ion Etching) "J-'g-g- *r-§-tri=K 
<24> £ 41- ^*>^ ( ^41 °H (110)7} ^3|.* ^Hl #*}* i45r ^ y o v 7l^-(112)^: 

#3-^. SKr u o v *1^(112)£r 100-1500A ^£.3] ^-^5. f^tri=r. U-*Wll2)£r 412 
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-M^H #^r3 ^a>^- « 0 v^^ ^ Ta^, Ti^, TaN^ 5E£r TiN^ f-^-S. ^ $U4 

<25> ^a> H^l^(ii2) ^-ofl ^c^ (114) o. ^^^.4. ^e) *].!=#( 114)£r 500 A -2000 

<26> S. 5^- #S*>^, ^>7l ^ ^)=#(114) $.7]5.^r « 0 V^^- ol-g-^H S^*] vfll- 

^-(116)^.5. nfl^^-cf. ^-El^(116)£r ^ 2 ^V^o^n|(i08)2] ^o^tf e = ^^cfl 
0.5^ vfl*] ^ ^ //m ^1^^, ^# -*1*1*H ^-^^-(116)* 

<27> 7)^1^ ^jg-g. ^Al^H *fl2 ##^91^(108) ^-5^(116), ^P-e) ^JEL 

#(114) ^ ^^1^(112)* ^T^t}. Aj- 7 j Sj-flJ- 7)7im ^*cH ^^HS ^ 

<28> i ,£j=l afl^o] ^4^- ^-ofl sflXlBflol^c ii 8 ),§. 

*U sflAluflol^ ^-(n 8 )o. Si3N4 ^. a - SiC^S 500 vfl*l 1500A 

°H*I, *U ^fl^l «fl ^1^^(118) ^12 ^^wflol^n]-(i20)* *fl2 211^1 

^01^51.(120)^ TEOS^S. 1000 10000A Jf-^s. 

<29> ^2 4 ^HH^K 120) ^ ^1 sflAluflol^tq-Qis)^ ^u^o) sfljEL ^ 7 fl^ 

■¥-(*1:ea1)# ^^^cf. sfl= W 7fl^7> ^Hl tcj-e}- ^a> « c v 

^l^(nl£A))^- ^aV^-rf. Aj- 7 ] ^-a}. ^tq-O- 10Q gj^ 10Q0A ^ £2 | <=^ s ^aj-^-cJ. . ^. 7 | 

91^ Tan, Tin, Tam TiN^ ^ 5^4. 
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<30> n^V^} <3V ^<M1 f^>JL 3flE^^ ^^(olSADl- ^g^t*. #7] 2fl 

Al^ f-Sj ^4-^<Lg_ ^ ojcf. 

<31> ^6j) ^-£^1 ^aflAl ^A^j-^ofl Si 3 N 4 ^4 7l7fl^ 7J-S. 
7} ^ ^sfloHs. Af-g-^o] CMP ^^^"A^^j 

^ 71^1^ j£f^JL^*| %-7\ ^<S^ ^ ^ A o V CMP a)*fl ^-^Sjfe- 

-^(erosion) 1>M8# ^ St!-, ^it}: ^5fl<^l^-§- ^ 1 

^Sl ^*cHH Cu #7}2) SK># ^7>0] aflAj A}S]^ ^V^Z] - O^cf. 

<32> v£i£ t ^ofl ^S>^, ^Hfl^^ ^^(dishing)^- ^S^H ^ ^elE] ^Ei(Q) 

<33> 2L*K H«*l ^sfl°H AV^-^ Cu ufl>*HH Cu ^ «oM^ 

<^H tH33^r 3£r ^3 7}^*\ X[^$>\ ^o^ofl^ t£ ^-o>oll^ -f-Aj-o} ^Al^. 
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1] 

7l^r ^Hl wlo> #eizL# *g^*Rr #31; 

31*1-1- <8^sHr #31; 

#7l B 31*17} «>£^ 71^: #<fl ^7l ^SL^Jit)- 7l7j]^ ±H?l|ii 

£fe ^^M- f^*Hr #31; 
#31; £ 

^-71 Ms. *fl^*M ^mud* #311- 5L«-*Kr 3* ^'O 

3. #3E*(| 4i7>o) ^aflAl ^^h g V^. 

[$^* 2] 

^ sK^l^iLS. ^>-g-€ ==r 5U^r Si 3 N 4 ^- 5Efe SiC^ A>-g-*}fe 3} -8- ^)o S <5}^ #5^1 

^7>S1 ^HflAl ^^« 0 V^. 

3] 

^12^1 c>Xo]*\ t s£ 7 \ ±.^6\s^%. ^<^Bi-o. 200~450°C %£.Si\ ^JE., 0.01-500 torr ^ 
PE-CVD(Plasma-Enhanced Chemical Vapor Deposition) « 0 v t!-£-S- -f^SHb 
^^^S. SKr #S.*fl 4i7>^ ^-^wfl^ 
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4] 

aflllH &°H, #7l 50A-1500A ^5.^ ^MIS ^^V^ 

[^n^ 5] 

*fll*<Hl 5U°H, #7l ol« 0 V^ ^ai av-g-^ o)£- ^(Reactive Ion Etching)*?] 

I^t 1 * 6] 

*U*eHI ^<H^, #7l #?i*i<3^£r 7^^^- AVsl-nvo.^Ai S0G(Spin On Glass) 
^, F-TE0S(Fluorine doped Tetra Ethyl Orthod Silicate)^, C0D(carbon doped dielectric)^ 

l^tt 7] 

^11%H1 Xl^^i, #71 *W ^#*H=- ^-Tjlfe, 

71^- #ofl ^ wfl^-g- ^#*Rr #31; 

#71 T5>^- Hfl^ol ti>£^l 7m #ofl *fl 2 %7\ ^*Kr 

#71 *]2 #?> ^^M" 3flEi^*H #71 <5}^ Bfl^4 <^^5l^ «11^ ^t!" 

#71 «1 off- ^-^S «M ^#^Hr #31* i^Rr 3* 

8] 

*fll*cMl Si^i, #7l ^wfl^^- cf^l^, 
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#71 *J*o)X\ 7 \ «V5I*ll 7}#9\ ixj-e}- ^*>*r ^711; 

#71 ^ *lJE=# #ofl ^7l£^- ^-i: ol-g-^ ^Bl^ *§^H 7fl^» nfl 
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